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Primary synovial chondromatosis of the hip is a rare condition of unknown aetiology.
1,2 Synovial membrane metaplasia is the primary abnormality in this condition, whereas loose body formation in secondary osteochondromatosis is a consequence of the development of osteoarthritis (OA). Very little epidemiological data on primary synovial chondromatosis of the hip has been published and there are no case series reporting the value of arthroscopyassisted treatment.
Patients and Methods
We retrospectively evaluated 111 consecutive patients from a series of 120 who underwent arthroscopic treatment for primary synovial chondromatosis of the hip between 1985 and 2000, by two surgeons (TB, HD). Nine patients had been lost to follow-up.
There were 57 women and 54 men, with a mean age of 43.3 years (13 to 81). The right hip was involved in 63 patients and the left hip in 48. The mean duration of symptoms at the time of arthroscopy, which was known for 75 patients, was 31 months (6 to 60). Of 30 patients for whom the mode of onset was recorded, 21 (70%) had a gradual onset and 7 (23.3%) an acute onset. Radiographs taken for an unconnected reason provided the diagnosis in two patients (6.7%).
Mechanical pain was reported by 93% (66 of 71) of patients. Intermittent pain was experienced by 84% (74 of 88), with the remainder (16%) reporting continuous pain. In 35 patients (31.5%), walking or engaging in sports or other physical activities worsened the pain. On examination, there was a limited range of movement in 57 patients (51.4%) and a limp in 11 (9.9%).
A questionnaire was sent to all patients and those who did not respond were contacted by telephone or given an appointment. The questionnaire included a 100-point overall satisfaction scale, a 10-point visual analogue scale (VAS) for pain, and a three-level mobility scale (normal, somewhat restricted, and markedly restricted). In addition, information was collected on any medical and surgical treatments that may have been undertaken subsequent to the arthroscopy of the hip. We defined an excellent outcome as one with > 75% subjective improvement with no pain or limitation of movement, and a good outcome as one with > 50% subjective improvement with minimal pain and no limitation of movement. Any other outcome was considered a failure.
Over the 15-year period covered by this study, the nature of the radiological assessment changed. Routine radiographs were obtained in all patients. In addition, 29 patients (26.1%) underwent arthrography, 44 (39.6%) CT arthrography, 15 (13.5%) MR scanning, and six (5.4%) radionuclide bone scanning. Preoperative imaging studies established the diagnosis in 71 patients (63.9%), including 55 (49.5%) with osteochondromas visible on rou-tine radiographs, and suggested the diagnosis in 31 (28%). In eight patients (7.2%), no diagnosis had been established pre-operatively, and in one (0.9%) a mistaken diagnosis of synovitis was corrected by the arthroscopy findings. Arthroscopy technique. Under general anaesthesia, the patient was placed in the supine position. Two techniques were used, one for each of the two compartments of the joint. The peripheral compartment was visualised without traction via an anterolateral portal 3, 4 with the instruments introduced through a distal anterolateral portal. For the central compartment traction was applied, with countertraction applied by the central post. For this compartment the lateral, anterolateral and, if needed, posterolateral portals, as described by Glick et al, 5 were used. Where the loose bodies had been located previously by CT and arthrography, 6 only the required compartment was entered to avoid unnecessary exposure to potential adverse events related to the counterpost. 7 Any loose bodies were removed using probes and/or graspers, according to their type and size ( Fig. 1) . In addition, some were crushed in situ and removed by lavage. The disease was staged according to the Milgram method, 8 in which stage I comprises chondroma formation in the synovium without loose bodies, stage II is chondroma formation in the synovium with loose bodies and stage III is loose bodies without ongoing chondroma formation in the synovium.
Results
The mean follow-up since arthroscopy for the 111 patients was 78.6 months (12 to 196). The lesions were confined to the peripheral compartment in 76 patients (68.5%) and in the remaining 35 (31.5%) traction was used alone or combined with the peripheral technique. A total of 23 patients had more than one arthroscopy so that 148 arthroscopies were performed; 88 had one, 20 had two, two had three, and one had five. The nine patients lost to follow-up all had one. Loose chondromas (composed only of cartilage) were seen as separate rice bodies in 46 patients (41.4%) and as clumps of rice bodies of variable size and shape in 25 (22.5%). In addition, six patients each had a solitary pancake-like clump of coalesced loose bodies. Bead-like chondromas were found in eight patients and empty cartilaginous sacs in three. Several patients had more than one type of chondroma.
Chondromas were peripheral in 52 patients, central in five, and both in 22. Osteochondromas (cartilage and bone) were peripheral in 34 patients, central in six, and both in 14. Osteochondromas confined to the iliopsoas bursa were found in one patient. Finally, five patients had multiple osteochondromas embedded in the synovium, which had become hardened and inflexible.
The appearance of the articular cartilage of the hip joint was not recorded in 17 patients (15.3%). In 61 patients (54.9%) the cartilage was considered normal, in 21 (18.9%) some damage was noted on articular surfaces, and osteophytosis was found in 12 (10.9%).
Complications. No cases of infection, thromboembolism or other major complications 9 were recorded. Chondrosarcoma, which is an exceedingly rare complication of hip chondromatosis, [10] [11] [12] did not occur in any of the patients. Reflex sympathetic dystrophy developed in two patients. Arthroscopy outcome. The outcome was evaluated of the 69 patients (62.2%) who by 2002 had not required any treatment in addition to arthroscopy. The mean age at arthroscopy in this group was 37.5 years (16 to 81), compared with 44.7 years (18 to 77) in the group of 42 patients (37.8%) who had already required open surgery (Table I) . A total of 51 patients (45.9%) had required no further arthroscopic treatment; their mean age was 39.4 years (20 to 63). The remaining 18 patients (16.2%) had required repeated arthroscopic procedures; their mean age at the first arthroscopy was 32.3 years (13 to 58). The mean time between the first and second arthroscopies was three years (1 to 14) (Table II) . Of these 18 patients, eight had an excellent outcome, nine had a good outcome, and the treatment failed in one. Failures of arthroscopic treatment. Among the 42 patients in whom arthroscopic treatment had failed and who had required open surgery, five had received more than one arthroscopy. A total of 19 (17.1%) had required THR although in three this seemed unrelated. One patient had avascular necrosis 12 years after a good outcome from arthroscopy, one had ankylosing spondylitis, and one had multiple epiphyseal dysplasia. Nevertheless, we counted these three patients among the failures of arthroscopic treatment.
In addition, six patients were classified as failure because they had a poor outcome after one or more arthroscopic procedures, although they had not required open surgery. Three of these patients were receiving medical treatment for established OA of the hip. Outcomes according to disease activity. Of the 69 patients treated with arthroscopy only, 31 (45%) had active disease at the time of the procedure (Milgram stage I or II) and 38 (55%) had quiescent disease (Milgram stage III) . Of the 42 patients who required open surgery, 21 (50%) had active disease and 21 (50%) quiescent disease at the time of the arthroscopy. The combined influence of disease activity and loose body type in the 69 patients treated with arthroscopy only is reported in Table III . The age distribution by type of chondromatosis for the whole series is shown in Table IV .
Discussion
Our overall findings are consistent with those of earlier reports.
1,2,13,14 Our patients were somewhat older than expected for a disease that predominates in the 20-to 40-year age group. The symptoms, course and findings from investigations were typical. In contrast to earlier series more than half of the patients were women.
Primary synovial chondromatosis of the hip is a disease of unknown cause that is challenging to manage. [15] [16] [17] The lesions usually remain confined to a single hip, with ensuing damage to the articular cartilage leading to OA. Few series or case reports on the arthroscopic or open surgical management of primary synovial chondromatosis of the hip are available. 13, [18] [19] [20] [21] Several publications mention that arthroscopy is useful, 22 and report a limited number of cases. 18, 20 In a series of 30 hip arthroscopies, two patients had primary synovial chondromatosis of the hip. 23 Schoeniger et al 24 reported on the treatment of eight patients by open synovectomy with hip distraction. Follow-up was at least four years in all patients, with a mean follow-up of 6.5 years during which time no recurrences were found, but subsequently THR had been performed in two patients. Lim et al Previously we reported that simple removal of loose bodies was beneficial in patients with chondromatosis involving the knee. 26 We have found that arthroscopic treatment is beneficial in primary synovial chondromatosis of the hip. Even with the most conservative estimate, counting as failures the 42 patients (37.8%) who required open surgery and the six (5.4%) with failed arthroscopic treatment but no open surgery at the time of the study, 63 patients (56.7%) were satisfied with the arthroscopic procedure. Of the 69 patients who underwent arthroscopic treatment alone, 40 (58%) had an excellent outcome. Overall, arthroscopic treatment was beneficial in more than half the patients and produced an excellent outcome in more than one-third.
We tried to identify factors that determined the outcome. Disease activity as assessed by Milgram 8 stage at arthroscopy did not appear to influence the need for open surgery later on (Table V) . Nevertheless, in the group of patients treated with arthroscopy only, an excellent outcome was achieved in 26 of 38 patients (68%) with quiescent disease, compared with only 14 of 31 patients (45%) with active disease (Table III) . Similarly, the disease was active in nine of the 18 patients who had more than one arthroscopic procedure but no open surgery, compared with four of five patients who had open surgery after repeat arthroscopy. The time between the first and second arthroscopic procedures appeared to have no impact on the outcome. Excellent outcomes were achieved at all time intervals, including the patient with a 14-year interval. We were unable to determine whether the status of the cartilage affected the failure rate, but many of the earlier patients did not undergo visualisation of the central compartment, which may have resulted in underestimation of the damage to the articular cartilage. Finally, older age at the time of arthroscopy seemed to be associated with a worst Primary synovial chondromatosis of the hip is a rare condition with an unknown aetiology. The natural history is unpredictable and the treatment challenging. Although our study is limited by its retrospective design, the large number of patients and the long mean followup of 78.6 months provide credibility. Hip arthroscopy can be beneficial for patients with this condition and it provided a good or excellent outcome in more than half the patients in our series.
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